[The modulation of the pulse activity of neocortical neurons during a conditioned reflex].
Spontaneous and evoked activity of neurons in the sensorimotor cortex was recorded in cats with learned conditioned placing reaction before, during, and after the iontophoretic application of synaptically active substances. It was shown that apart from direct excitatory effect on the cortical neurons during its application, glutamate (Glu) exerted some modulatory influence on unit activity in subsequent 20 min. Noradrenaline suppressed the background and evoked activity through beta 1 adrenoreceptors. Activation of beta 2 adrenoreceptors by metaproterenol was accompanied by facilitation of the background and evoked activity during application and 10-20 min after. The joint application of Glu and metaproterenol improved facilitation of neuronal responses evoked by conditioned stimuli. Application of levodopa, like Glu, increased the background and evoked activity of many sensorimotor cortical neurons. The joint effect of Glu and levodopa was not substantially more intensive than the changes produced by the isolated application of any of these substances. A nonselective blocker of DA1 and DA2 receptors haloperidol either increased or did not change the background and evoked activity of some cortical neurons. In contrast to isolated application of Glu, simultaneous application of Glu and haloperidol to neocortex suppressed the neuronal responses associated with conditioned movements. The results suggest that the Glu-induced potentiation is substantially realized through molecular mechanisms common for Glu and dopamine, probably, through Gi-proteins. The conclusion is drawn that the adrenergic and dopaminergic inputs to neocortical neurons are involved in the Glu-mediated plastic changes in the cortex during conditioning.